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UHFHGHV�DQ�DYHUDJH�RI����P�EDVHG�RQ�VXUYH\V�RI�WKH�VKRUHOLQH�WDNHQ�LQ�)HEUXDU\������DQG

$XJXVW��������7KH�GHSWK�RI�DFWLYH�WUDQVSRUW�RQ�WKLV�EHDFK�KDV�EHHQ�HVWLPDWHG�DV���P�IURP�WRS

RI�WKH�EHUP�WR�WKH�GHSWK�RI�FORVXUH��DV�GHVFULEHG�LQ�([DPSOH���

6ROXWLRQ���2QH�FDQ�DVVXPH�WKDW�WKH�EHDFK�SURILOH�PDLQWDLQV�WKH�VDPH�VKDSH�RYHU�WKH�ORQJVKRUH

H[WHQW�/� �������P���7KHQ�ZLWK�'
$
� ���P��DQG�WKH�EHVW�HVWLPDWH�RI�VKRUHOLQH�UHFHVVLRQ�DV

'\� ����P��WKH�EHVW�HVWLPDWH�RI�WKH�WRWDO�YROXPH�FKDQJH�DV�HURVLRQ�'9�LV

' '9 /' \
$

  u u  � ��� � �� �� ���� � FX P ����

+RUL]RQWDO�VXUYH\�DFFXUDF\�LV�KLJK��VD\�������P���VR�WKH�WHUP�G/�/�LV�H[SHFWHG�WR�EH�QHJOLJLEOH�
7KH�GHSWK�RI�DFWLYH�ORQJVKRUH�VHGLPHQW�WUDQVSRUW�KDV�D�UHODWLYHO\�ODUJH�XQFHUWDLQW\�EHFDXVH�RI

YDULDEOH�KHLJKW�RI�WKH�EHUP�DORQJVKRUH�DQG�YDULDELOLW\�LQ�WKH�GHSWK�RI�FORVXUH���)URP�([DPSOH���

G�'
$
��'

$
� ������� ��������6XUYH\�DFFXUDF\�IRU�WKH�VKRUHOLQH�SRVLWLRQ�LV�KLJK��VXEFHQWLPHWHU���EXW

VHDVRQDO�YDULDELOLW\�LQ�ZDYHV�DQG�ZDWHU�OHYHO��DV�ZHOO�DV�GLIIHUHQFH�LQ�VHDVRQV�LQ�ZKLFK�WKH�WZR

VXUYH\V�ZHUH�WDNHQ��LQWURGXFHV�D�ODUJH�XQFHUWDLQW\�WR�WKH�UHSUHVHQWDWLYH�YDOXH�RI�WKH����P

VKRUHOLQH�UHFHVVLRQ���%DVHG�RQ�DYDLODEOH�GDWD��WKH�XQFHUWDLQW\�LV�HVWLPDWHG�DV���P��VR�G�'\��'\� 
�������7KH�WRWDO�XQFHUWDLQW\�LQ�WKH�YROXPH�FKDQJH�EHFRPHV

� �
����������������
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7KHUHIRUH��LQ�D�VHGLPHQW�EXGJHW��WKH�YROXPH�RI�HURVLRQ�VKRXOG�EH�UHSRUWHG�DV��������FX�P�SOXV

RU�PLQXV�HLWKHU����RU����SHUFHQW��GHSHQGLQJ�RQ�WKH�YLHZSRLQW�WDNHQ�RQ�WKH�XQFHUWDLQW\�RU�WKH

REMHFWLYH�RI�WKH�DQDO\VLV�

8QFHUWDLQW\�LQ�'UHGJLQJ�4XDQWLWLHV� ,QOHW�FKDQQHO�GUHGJLQJ��GUHGJHG�PDWHULDO�GLVSRVDO�
EHDFK�ILOO�SODFHPHQW�PXVW�EH�TXDQWLILHG�ZLWKLQ�D�VHGLPHQW�EXGJHW�WKDW�HQFRPSDVVHV�WKH�LQOHW�DQG

DGMDFHQW�EHDFKHV���,Q�WKLV�VHFWLRQ��PHWKRGV�IRU�REWDLQLQJ�WKHVH�HVWLPDWHV�DUH�GLVFXVVHG��DQG

JXLGDQFH�LV�JLYHQ�IRU�DVVLJQLQJ�DVVRFLDWHG�XQFHUWDLQWLHV���7KH�XQFHUWDLQWLHV�DUH�UHSUHVHQWDWLYH

YDOXHV�DQG�VKRXOG�EH�PRGLILHG�DV�QHFHVVDU\�XVLQJ�HQJLQHHULQJ�MXGJPHQW�DQG�NQRZOHGJH�RI�WKH

VLWH���)RU�H[DPSOH��EDWK\PHWULF�VXUYH\V�RQ�WKH�FRDVW�RI�VRXWK�)ORULGD��ZKHUH�WKH�ZDYH�FOLPDWH�LV

UHODWLYHO\�PLOG�DQG�WKH�WLGDO�UDQJH�LV�VPDOO��FDQ�EH�H[SHFWHG�WR�SURYLGH�PRUH�DFFXUDWH�EHVW

HVWLPDWHV�ZLWK�OHVV�XQFHUWDLQW\�RI�WKH�YROXPH�RI�PDWHULDO�UHPRYHG�IURP�D�FKDQQHO�RU�RI�HEE�VKRDO

YROXPH�WKDQ�D�VXUYH\�RQ�WKH�QRUWK�3DFLILF�FRDVW��ZKHUH�WKH�ZDYHV�DUH�PXFK�KLJKHU�DOO�\HDU�DQG

WKH�WLGDO�UDQJH�LV�DOVR�ODUJHU�

%HFDXVH�PDQ\�VHGLPHQW�EXGJHWV�DUH�IRUPXODWHG�EDVHG�RQ�KLVWRULFDO�GDWD��WKH�GUHGJLQJ�PHWKRGV

XVHG�DW�WKH�WLPH�WKH�GDWD�ZHUH�JDWKHUHG�PXVW�EH�NQRZQ���)RU�H[DPSOH��D�KRSSHU�GUHGJH�PD\�KDYH

EHHQ�ILOOHG�WR�FDSDFLW\�ZKLOH�DOORZLQJ�RYHUIORZ�RI�ILQH�VHGLPHQWV��ZKLFK�WKHRUHWLFDOO\�ZRXOG�EH

WUDQVSRUWHG�DZD\�IURP�WKH�FKDQQHO�E\�WKH�WLGDO�DQG�RWKHU�FXUUHQWV���,Q�WKLV�VLWXDWLRQ��FRQVLGHUDWLRQ

VKRXOG�EH�JLYHQ�WR�WKH�SRVVLELOLW\�WKDW�VRPH�OLWWRUDO�PDWHULDO�PD\�QRW�KDYH�EHHQ�LQFOXGHG�LQ�WKH

GUHGJLQJ�HVWLPDWHV��RU�SRWHQWLDOO\�WKDW�WKH�PDWHULDO�ZDV�UHKDQGOHG�LI�LW�VHWWOHG�ZLWKLQ�WKH�FKDQQHO�

7KH�SHULRG�RI�WKH�GUHGJLQJ�F\FOH�DOVR�HQWHUV�LQ�WKH�XQFHUWDLQW\���,I�WKH�GUHGJLQJ�RFFXUUHG�RYHU

VHYHUDO�PRQWKV��VHDVRQV��RU�\HDUV��D�GUHGJLQJ�TXDQWLW\�EDVHG�RQ�SUHGUHGJLQJ�DQG�SRVWGUHGJLQJ

EDWK\PHWU\�VXUYH\V�FRXOG�UHSUHVHQW�DGGLWLRQDO�VKRDOLQJ�RI�WKH�FKDQQHO�DIWHU�WKH�LQLWLDO�GUHGJLQJ

F\FOH�

2QH�RI�WKH�PRUH�DFFXUDWH�GUHGJLQJ�HVWLPDWHV�FRPHV�IURP�FRPSDULVRQ�RI�SUHGUHGJLQJ�DQG

SRVWGUHGJLQJ�VXUYH\V���7KHVH�VXUYH\V�PHHW�VWDQGDUG�8�6��$UP\�&RUSV�RI�(QJLQHHUV©

K\GURJUDSKLF�VXUYH\�DFFXUDF\�UHTXLUHPHQWV�DQG�DUH�RIWHQ�WKH�EDVLV�IRU�SD\LQJ�WKH�GUHGJLQJ

FRQWUDFWRU���7KH�HVWLPDWHV�FDQ�KDYH�VLJQLILFDQWO\�GLIIHUHQW�GHJUHHV�RI�UHOLDELOLW\�DQG�FDQ�YDU\

JUHDWO\���)RU�H[DPSOH��D�GUHGJLQJ�FRQWUDFWRU�LV�XVXDOO\�SDLG�RQO\�IRU�WKH�YROXPH�WDNHQ�RXW�RI�WKH

GHVLJQ�WHPSODWH���,I�D�GUHGJHU�GLJV�RXWVLGH�WKH�WHPSODWH��ZKHWKHU�WRR�GHHS�RU�WR�WKH�VLGH�RI�WKH

WHPSODWH���WKHQ�WKH�UHSRUWHG�SD\�TXDQWLW\�ZLOO�EH�OHVV�WKDQ�WKH�YROXPH�UHPRYHG�DQG�SODFHG�LQ�WKH

GLVSRVDO�DUHD���,Q�FDOP�VHDV��WKH�UHSRUWHG�SD\�TXDQWLW\�PD\�EH�RQO\�VOLJKWO\�JUHDWHU�WKDQ�WKH�SD\

TXDQWLW\��a������SHUFHQW���ZKHUHDV�LQ�URXJK�VHDV�DQG�LQWHUPLWWHQW�FDOP�DQG�URXJK�VHDV��ZKHQ

PDWHULDO�FDQ�PRYH�EDFN�LQWR�WKH�GUHGJLQJ�DUHD���WKH�UHSRUWHG�TXDQWLW\�PLJKW�EH�GRXEOH�WKH�SD\

TXDQWLW\��a������SHUFHQW��

$QRWKHU�PHWKRG�IRU�HVWLPDWLQJ�GUHGJHG�TXDQWLW\�UHIHUHQFHV�WKH�YROXPH�RI�WKH�VWRUDJH�ELQ�RU

KRSSHU�RQ�D�KRSSHU�GUHGJH���$�W\SLFDO�YROXPH�LV�����FX�P��������FX�\G����2QH�PHWKRG�RI

GHWHUPLQLQJ�WKH�GUHGJHG�PDWHULDO�YROXPH�LV�WR�ILOO�WKH�KRSSHU��DOORZ�WKH�VHGLPHQWV�ZLWKLQ�WKH

KRSSHU�WR�VHWWOH��ZLWK�H[FHVV�ZDWHU�VSLOOLQJ�RYHU�WKH�KRSSHU�VLGHV���DQG�PHDVXUH�WKH�YHUWLFDO
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GLVWDQFH�IURP�WKH�WRS�RI�WKH�KRSSHU�WR�WKH�VHGLPHQW�VXUIDFH���7KH�KRSSHU�YROXPH�FDQ�WKHQ�EH

FDOFXODWHG�ZLWK�D�UHODWLYHO\�ORZ�XQFHUWDLQW\��HVWLPDWHG�DW�����RI�WKH�WRWDO�YROXPH�

$�WKLUG�PHWKRG�RI�YROXPH�FDOFXODWLRQ�LV�WR�VXUYH\�WKH�SODFHG�PDWHULDO��ZKHWKHU�DV�DQ�RIIVKRUH

PRXQG�RU�DV�D�EHDFK�ILOO���8QFHUWDLQW\�HQWHUV�WKURXJK�WKH�LQ�VLWX�YRLGV�UDWLR�DQG�ZKHWKHU�ILQH

VHGLPHQWV�RU�DQ\�RI�WKH�SODFHG�PDWHULDO�KDV�UXQ�RII�RU�VOXPSHG�EH\RQG�WKH�FRQVWUXFWLRQ�WHPSODWH�

,Q�WKLV�PHWKRG��WKH�FRQWUDFWRU�LV�SDLG�EDVHG�RQ�VXUYH\V�DLPHG�WR�GHPRQVWUDWH�WKDW�WKH�FRQVWUXF�

WLRQ�WHPSODWH�ZDV�ILOOHG���7\SLFDOO\��PRUH�PDWHULDO�PXVW�EH�GUHGJHG�DQG�SODFHG�WR�PHHW�WKH

VXUYH\�UHTXLUHPHQW�

6LGHFDVWLQJ�RI�GUHGJHG�PDWHULDO�LV�RFFDVLRQDOO\�SHUIRUPHG���7\SLFDOO\��DQ�DYHUDJH�SURGXFWLRQ�UDWH

IRU�WKH�GUHGJH�LV�PXOWLSOLHG�E\�WKH�VOXUU\�IORZ�DQG�WKH�WLPH�WKH�GUHGJH�KDV�RSHUDWHG�WR�REWDLQ�D

YROXPH���2FFDVLRQDOO\��D�QXFOHDU�GHQVLW\�PHWHU�RSHUDWHV�RQ�WKH�VLGHFDVWLQJ�DUP�DQG�FDQ�PRUH

DFFXUDWHO\�HVWLPDWH�WKH�SHUFHQWDJH�RI�VHGLPHQW�LQ�WKH�GUHGJHG�VOXUU\���7KH�XQFHUWDLQW\�HVWLPDWH

IRU�WKHVH�PHWKRGV�LV�H[SHFWHG�WR�EH�UHODWLYHO\�ODUJH��SHUKDSV�r���SHUFHQW�

6RPHWLPHV�WKH�RQO\�HVWLPDWH�RI�GUHGJHG�YROXPH�LV�WKH�SHUPLWWHG�TXDQWLW\�RU�WKH�GHVLJQ�TXDQWLW\

VSHFLILHG�WR�PHHW�GHSWK�UHTXLUHPHQWV�IRU�QDYLJDWLRQ��DQG�WKLV�¦SDSHU§�TXDQWLW\�PD\�QRW�SURYLGH�D

JRRG�HVWLPDWH�RI�WKH�DFWXDO�YROXPH�GUHGJHG���7\SLFDOO\��WKH�SHUPLWWHG�RU�GHVLJQ�TXDQWLW\�ZLOO�EH

H[FHHGHG��EXW�WKH�DPRXQW�RI�H[FHHGDQFH�LV�XQNQRZQ�

,Q�VXPPDU\��GUHGJHG�YROXPH�LQDFFXUDFLHV�FDQ�HQWHU�DV��D��XQFHUWDLQW\�LQ�WKH�SUHGUHGJLQJ

FRQGLWLRQ���E��XQFHUWDLQW\�LQ�WKH�YROXPH�HVWLPDWLRQ�SURFHVV���F��XQTXDQWLILHG�VHGLPHQW�VKRDOLQJ

WKDW�RFFXUV�EHWZHHQ�WKH�SUHGUHGJLQJ�DQG�SRVWGUHGJLQJ�VXUYH\V���G��IDLOXUH�WR�LQFOXGH�QRQSD\

YROXPH��PDWHULDO�UHPRYHG�IURP�VLGH�VORSHV�EH\RQG�WKH�GHVLJQ�FKDQQHO�ORFDWLRQ�DQG�XQLQWHQWLRQDO

RYHUGHSWK�GUHGJLQJ���DQG��H��FKDQJHV�LQ�EXON�GHQVLW\�EHWZHHQ�WKH�VLWH�ZKHUH�WKH�YROXPH�ZDV

PHDVXUHG�DQG�WKH�VLWH�RU�EXGJHW�FRPSDUWPHQW�ZKHUH�WKH�YROXPH�LV�SODFHG�

8QFHUWDLQW\�LQ�9ROXPH�RI�%HDFK�)LOO���)LOO�FDQ�EH�SODFHG�HLWKHU�DV�DQ�DXWKRUL]HG�VKRUH�
SURWHFWLRQ��EHDFKILOO��SURMHFW�RU�DV�D�EHQHILFLDO�XVH�RI�GUHGJHG�PDWHULDO���)RU�DQ�DXWKRUL]HG

EHDFKILOO�SURMHFW��WKH�ILOO�LV�VXUYH\HG�LQ�SODFH�WR�HQVXUH�WKDW�WKH�GHVLJQ�FURVV�VHFWLRQ�LV�PHW�DORQJ

WKH�VKRUH���)RU�D�EHQHILFLDO�XVHV�SURMHFW��WKH�SODFHG�PDWHULDO�ZLOO�W\SLFDOO\�QRW�EH�PHDVXUHG�LQ

SODFH��DQG�WKH�YROXPH�ZLOO�EH�HVWLPDWHG�DV�WKDW�IURP�WKH�GUHGJLQJ�VLWH���,Q�ERWK�FDVHV�

FRQVLGHUDWLRQV�DV�GLVFXVVHG�DERYH�IRU�GUHGJHG�PDWHULDO�ZLOO�DSSO\�

8QFHUWDLQW\�LQ�9ROXPH�&KDQJH�RI�(EE��DQG�)ORRG�7LGDO�6KRDOV� &KDQJHV�LQ�WKH
YROXPH�RI�PDWHULDO�FRPSULVLQJ�DQ�HEE�WLGDO�VKRDO�DUH�W\SLFDOO\�EDVHG�RQ�FRPSDULVRQV�EHWZHHQ

VXUYH\V�FRQGXFWHG�DW�WZR�GLIIHUHQW�WLPHV���7KH�XQFHUWDLQW\�LQ�WKH�VKRDO�YROXPH�GHSHQGV�RQ�WKH

H[WHQW�RI�FRYHUDJH�DQG�DFFXUDF\�RI�WKH�VXUYH\�DQG�WKH�GHQVLW\�RI�SRLQWV��WR�HQVXUH�FDSWXUH�RI�WKH

UHOLHI�RI�LUUHJXODU�IHDWXUHV���)ORRG�VKRDOV�DUH�RIWHQ�QRW�VXUYH\HG�IXOO\��EHFDXVH�WKH\�DUH�WRR

VKDOORZ�WR�DOORZ�DFFHVV�E\�ERDW���,Q�WKLV�VLWXDWLRQ��DHULDO�SKRWRJUDSK\�PD\�GHOLQHDWH�WKH�VKRDO

DUHD��ZKLFK�FDQ�EH�PXOWLSOLHG�E\�DQ�DYHUDJH�VKRDO�GHSWK�WR�HVWLPDWH�WKH�IORRG�VKRDO�YROXPH���7KH

6+2$/6�V\VWHP��3DUVRQ�DQG�/LOOO\FURS�������SURYLGHV�XQSUHFHGHQWHG�FDSDELOLW\�WR�VXUYH\

VKRDOV�DW�KLJK�UHVROXWLRQ�����E\���P�JULG����:KHUH�DFFXUDF\�LV�HVVHQWLDO��EDWK\PHWULF�GDWD�IRU�HEE

DQG�IORRG�VKRDOV��DV�ZHOO�DV�FKDQQHO�SRVLWLRQ�DQG�VKRDOLQJ��DFTXLUHG�ZLWK�WKH�6+2$/6�LV

UHFRPPHQGHG�
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%HFDXVH�RI�WKH�JUHDW�GLIIHUHQFHV�LQ�VXUYH\�W\SH�DQG�UHVROXWLRQ��DVVLJQLQJ�D�VLQJOH�YDOXH�WR�WKH

XQFHUWDLQW\�LV�QRW�SRVVLEOH���)XUWKHU�LQIRUPDWLRQ�FDQ�EH�IRXQG�LQ�+LFNV�DQG�+XPH��������DQG�LQ

6WDXEOH��&(71�,9�����������

8QFHUWDLQW\�LQ�WKH�6HGLPHQW�%XGJHW�� 6HGLPHQW�EXGJHWV�DUH�GHYHORSHG�IRU�D�YDULHW\�RI
UHDVRQV��LQFOXGLQJ�PDQDJHPHQW�RI�LQOHWV�DQG�WKH�DGMDFHQW�VKRUHV�DQG�DFKLHYHPHQW�RI�D�FRQVLVWHQW

UHJLRQDO�SLFWXUH�RI�VHGLPHQW�WUDQVSRUW�SURFHVVHV���7KH�DFFRXQWLQJ�IRU�XQFHUWDLQW\�LQ�WKH�YDULRXV

FRPSRQHQWV�WKDW�FRPSULVH�WKH�EXGJHW�\LHOGV�DQ�LQGLFDWRU�RI�WKH�UHOLDELOLW\�RI�WKH�EXGJHW��DV�ZHOO

DV�ERXQGV�IRU�MXGJLQJ�WKH�UDQJH�RI�YDOXHV�WKDW�PLJKW�EH�WDNHQ�E\�WKH�PRUH�XQFHUWDLQ�TXDQWLWLHV�

$�VLPSOH�H[DPSOH�IROORZV�WKDW�LQFRUSRUDWHV�XQFHUWDLQW\�WR�HVWLPDWH�D�UDQJH�RI�YDOXHV�IRU�D

TXDQWLW\�WKDW�LV�GLIILFXOW�WR�HVWLPDWH�GLUHFWO\�

([DPSOH ����'HWHUPLQH�WKH�YROXPH�RI�VDQG��DQG�LWV�DVVRFLDWHG�XQFHUWDLQW\��WKDW�ZRXOG�EH

H[SHFWHG�WR�EH�FROOHFWHG�LQ�D�SURSRVHG�GHSRVLWLRQ�EDVLQ�ORFDWHG�RQ�WKH�ODQGZDUG�VLGH�RI�DQ�HEE�

WLGDO�VKRDO�RI�D�VKDOORZ�GUDIW�LQOHW���$VVXPH�WKDW�WKH�GHSRVLWLRQ�EDVLQ�FDQ�EH�VL]HG�EDVHG�RQ�WKH

HVWLPDWHG�YROXPH�WUDQVSRUWHG�WR�WKH�HEE�WLGDO�VKRDO�9
(
�IURP�WKH�XSGULIW�VLGH�DQG�LWV�DVVRFLDWHG

XQFHUWDLQW\�G9
(
��D��LPPHGLDWHO\�DIWHU�MHWW\�FRQVWUXFWLRQ�LQ������DQG��E��DIWHU�WKH�MHWW\�ZDV�IXOO\

LPSRXQGHG�LQ�������VHH�)LJXUH����

7KH�IROORZLQJ�LQIRUPDWLRQ�LV�DYDLODEOH���6KRUHOLQH�FKDQJH�IRU����������NP�XSGULIW�RI�WKH�MHWW\�IRU

WKH�WLPH�SHULRG������WR������ZDV�'\�� �����������P�\HDU��DQG�IURP������WR�������'\�� �������
����P�\HDU���7KHVH�GDWD�ZHUH�REWDLQHG�IURP�EHDFK�SURILOH�VXUYH\V���$QDO\VLV�RI�WKH�EHDFK�SURILOHV

DOVR�LQGLFDWHV�WKDW�WKH�EHUP�FUHVW�LV�DW�HOHYDWLRQ�%� ����������P�1DWLRQDO�*HRGHWLF�9HUWLFDO

'DWXP��1*9'���DQG�WKH�GHSWK�RI�FORVXUH�LV�HVWLPDWHG�DV�'F� ���������P�1*9'���%DVHG�RQ

UHFRUGV�RI�FKDQQHO�GUHGJLQJ��ZKLFK�VKRZHG�YDULDELOLW\�EHFDXVH�RI�VWRUPV�DQG�ZDYH�VHDVRQDOLW\�

WKH�DYHUDJH�GUHGJLQJ�UDWH�IRU�WKH����\HDU�WLPH�SHULRG������WR������ZDV�9
'�� ����������

�������FX�P��ZKLFK�LQFUHDVHG�WR�9
'�
 ���������r���������FX�P�IRU�WKH����\HDU�SHULRG�RI������WR

�����

%HFDXVH�RI� WKH�RULHQWDWLRQ�RI� WKH�GRZQGULIW� VKRUHOLQH� DQG�FKDUDFWHULVWLFV�RI�ZDYH�FRQGLWLRQV�DW

WKH�VLWH��DOO�FKDQQHO�VKRDOLQJ�LV�DVVXPHG�WR�RULJLQDWH�WKH�XSGULIW�EHDFK���7KH�QHW�ORQJVKRUH�VDQG�

WUDQVSRUW� UDWH� HQWHULQJ� WKH� DUHD� IURP� WKH�XSGULIW� VLGH�ZDV�HVWLPDWHG� WR�EH���������r� �������FX
P�\HDU�EDVHG�RQ�D����\HDU�ZDYH�KLQGFDVW�DQG�FDOFXODWLRQ�RI�WKH�OHIW��DQG�ULJKW�PRYLQJ�ORQJVKRUH

WUDQVSRUW� WR� JLYH� WKH� QHW� UDWH�� � $IWHU� HVWDEOLVKLQJ� D� FRQWURO� YROXPH� IRU� IRUPLQJ� WKH� VHGLPHQW

EXGJHW��DV�VKRZQ�LQ�)LJXUH����WKH�VROXWLRQ�LQFRUSRUDWLQJ�XQFHUWDLQW\�LV�DV�IROORZV�
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)LJXUH �� 6NHWFK IRU ([DPSOH 3UREOHP �

6ROXWLRQ��6WHS�����)URP�(TXDWLRQ����FDOFXODWH�WKH�DFWLYH�GHSWK�RI�WUDQVSRUW�DV�'$
� �%���'

&
� 

������P� ���P���(TXDWLRQ��D�JLYHV�WKH�DVVRFLDWHG�PD[LPXP�XQFHUWDLQW\��G'
$
��

PD[
� ������������P

 ������P��DQG�(TXDWLRQ��E�JLYHV�WKH�UPV��EHVW�HVWLPDWH��XQFHUWDLQW\�DV��G'
$
��

EHVW
� �>������

�

��

�����
�

�@
���

P� ������P�

6WHS�����&DOFXODWH�WKH�FKDQJH�LQ�EHDFK�YROXPH�DQG�LWV�DVVRFLDWHG�XQFHUWDLQW\�IRU�ERWK�WLPH
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